Abstract. In recent years, some large multinational companies have begun moving their R&D centers to China. As a result, cross-cultural management for R&D projects becomes challenging due to the cultural diversity. Based on the technique of relative importance index (RII), this study examines the gaps between the Chinese and Western cultures in R&D projects for multinational fi rms. The fi ndings show there is a signifi cant difference between Chinese and Western cultures. The top fi ve factors transformed into self-refl ection statements include: 1) You could accept your manager criticizing your mistake in public; 2) You avoid any confl ict with your manager; 3) Objective of the project is the target for the whole project group; 4) You do not mind the methods for your performance evaluation; and 5) You pay greater attention to improve "relationship" among colleagues. Overall, these fi ndings reveal managerial implications for R&D managers that the need to recognize and manage cultural difference is an important component in cross-cultural project management.
Introduction
With the rapid development of a globalized economy, international projects characterized by cross-culture have been unprecedentedly growing (Asgary and Walle 2002; Oertig and Buergi 2006; Zwikael et al. 2005) . The essential feature of international project management is the diversity of culture and therefore, it is important to exercise cross-cultural management. Cultural difference is the major factor affecting success or failure of projects (Low and Shi 2001) . While some cultures (and individuals) see the difference in a strictly negative light, others see it as a necessary growth procedure (for both individuals and business alike). No matter whether the difference is viewed as desirable or not, the fact is that cultural difference will exist (Darling and Fogliasso 1999; Tsui et al. 2007 ). When such a cultural difference is recognized and managed in a proper manner, it can lead to innovative business practices, faster and better organizational learning, and sustainable sources of competitive advantages (Bhasin 2007; Hutchings 2003; Magala 2007) . For building up awareness and understanding of cultural difference in order to develop effective international management teams, the need to recognize and manage other cu ltures is an important component in project management in this era of globalization (Hong et al. 2007) .
Since the open policy in 1978, China has become one of the largest economies around the world. Along with its entering into WTO, more and more foreign companies, including multinational ones, have started up their business in China and entered the Chinese market (Chen and Partington 2004; Zhou et al. 2005) . In recent years, some large multinational companies have begun moving their R&D centers to China. As a result, cross-cultural management for R&D projects becomes challenging due to the cultural diversity Cui et al. 2002) . Hence, there is a pressing need to understand the Chinese style of management, and the foreign project managers in dealing with projects in China should be adept at cross-cultural management (Garg and Ma 2005) .
The objective of this study is to examine the gaps between the Chinese and Western cultures and provide recommendations that could create a better understanding of cultural differences so that an effective management style and approach is deployed in R&D projects by multinational fi rms. Hofstede (1980 Hofstede ( , 1991 defi ned culture as a collective phenomenon, because it was at least partly shared with people who live or lived within the same social environment, where it was learned. Trompenaars (1993) agreed that culture was based on languages, economy, religion, policies, social institutions, class, values, status, attitudes, manners, customs, material items, aesthetics and education, which subsequently infl uenced managerial values. Berthons (1993) viewed culture as the results of the human actions and showed the link between the ideas of mental programming and the consequence of behaviour derived from this.
Previous study
Cultural difference arises due to a variety of factors. Individual differences in goals, expectations, values, proposed courses of action, and suggestions about how to best handle a situation, are unavoidable (Darling and Fogliasso 1999) . In a cross-cultural organization, changes in personnel, clientele, product line, fi nancial climate, and even corporate philosophy and/or vision will happen. Project managers, who want to transcend state, regional, national cultural and organizational industrial boundaries in today's global economy, need to develop fl exible and new coping skills to continue functioning in a positive, productive way in the midst of these sometimes unsettling events (Ramaprasad and Prakash 2003) . Cross-cultural awareness facilitates successful performance of a set task. Swierczek (1994) discusses issues relating to managing cultural difference in projects such as international joint ventures. He presented comparative fi ndings from a case study of mono-cultural groups such as Malaysian, Thai and French managers, and multicultural groups of European and Asian managers. Exploring the development of the project culture in the project life cycle, Marrewijk (2007) suggested the necessity for project managers and project performing organizations to refl ect upon the development of the project culture d uring the project life cycle. Zwikael et al. (2005) examined differences in project management style between two different cultures: the Japanese and the Israelis. Signifi cant cultural differences were found between the two countries. They found that Israeli project managers were more focused on performing "scope" and "time" management processes, while formal "communications" and "cost" management were more frequently used by Japanese project managers. Japanese organizations used clear and measurable success measures for each project, while project objectives in Israeli organisations were often quite foggy.
Using a sample of workgroup personnel for new product development in New Zealand, the western cultural environment, and Singapore, Garrett et al. (2006) measured national culture and determined the applicability of different organization integration mechanisms. Results show key differences between the two samples, indicating a link between formalization, centralization, role fl exibility and interfunctional climate mechanisms with the Hofstede dimensions of Power Distance, Masculinity and Uncertainty Avoidance of national culture. Using managerial competency assessment method, Chong (2008) appraised managers from four East Asian countries and managers from the United States. He found that the assessed competencies of managers from the different nationalities were subject to cultural factors that shaped personality and behavioural choices.
Some researchers address the difference between Chinese culture and others. Chen and Partington (2004) reported an empirical comparison of matched samples of Chinese and Western construction project managers' conceptions of their work. Fundamental differences in conception of the meaning and signifi cance of different forms of relationship were highlighted in construction project management that had implications for practice. Using a real-life case study of the New Chinese Hotel project in China, they examined how the interaction between cross-cultural management and construction project management could affect the outcome of a project. Lin (2004) examined cultural adaptive behaviour in international joint ventures, its key relationship contexts (e.g. relationship commitment and relative dependence), and infl uence of national culture. He found that cultural adaptation was driven by relationship commitment and relative dependence of both Chinese and US joint venture partners. More recently, Hong et al. (2007) examined the cross-cultural infl uences on organizational learning in multinational companies (MNCs). They conducted a study at fi ve Japaneseinvested manufacturing companies in the Pearl River Delta, China. Their research found that managers perceived Chinese frontline workers as lacking constructive engagement and member solidarity as compared with their Japanese counterparts, thus limiting organizational learning, and attributed these perceived differences to deep-seated cultural values.
Methods of study for this research

Data collection
In order to understand cultural difference and its infl uence in R&D project at multinational fi rms in China, a questionnaire survey was conducted during the period of January 2007 to May 2007. Thirty questions used in the questionnaire were determined from relevant literature. Five hundred questionnaires were sent to employees engaged in relevant project management teams involved in product development in foreign-invested enterprises, which is listed in "Directory of Foreigninvested Enterprises in China".
A total of 94 questionnaires were received. Table 1 shows that the 94 respondents are composed of 36 Chinese (38.3%) and 58 foreigners (61.7%). The latter includes 53 (56.4%) people from the western countries. Among the 94 respondents, 76 (80.9%) were directly involved in R&D work, 7 (7.4%) responsible for human resources management, 7 (7.4%) for logistic service, and 3 (3.2%) in the other category. 64 respondents (68.1%) claimed that they had experience in project management of over fi ve years, and 30 (31.9%) between three and fi ve years, which suggests a good validity of their responses. 
Methodology
To determine the relative rankings of the cultural gaps of the identifi ed factors, relative importance index (RII) was employed. The respondents were asked to rank the listed factors based on their relative importance using scores ranging from 1 to 5, where '1' represents the least important and '5' stands for the most important. The scores were then transformed to relative importance index (RII) using equation (1). Calculated RII values fall into the range of 0 and 1.
( 1) where: w is the score given to a factor by a respondent, ranging from 1 to 5; A is the highest score (i.e. 5 in the study) and N is the total number of respondents.
Then the difference of RII between the Chinese and foreign respondents was calculated using equation (2).
where: D_RII is the difference of RII between the Chinese and foreign respondents revealing the cultural difference in the project team; RII_CR is the relative importance index for one factor collected from the Chinese respondents; and RII_FR from the foreign respondents.
Results and analysis
Cultural difference
Based on equation (1), RII from the Chinese respondents (RII_CR) and the foreign respondents (RII_FR) were calculated and listed in Table 2 .
Using equation (2), the identifi ed factors in a form of self-refl ection statements are ranked according to the values of D_RII that can reveal the cultural difference in project management of R&D projects. The result is shown in Table 3 . Table 3 reveals that there is an obvious cultural difference in project management. The factor "You could accept your manager criticizing your mistake in public" was ranked fi rst with a D_RII of 38.3. In Chinese culture, "Mianzi" is the Chinese concept of giving "face". This translates into giving one's respect and recognizing the status and moral reputation in public, indeed enhancing this status by whatever ways possible. It is important to protect one's "face" but it is perhaps even more important to give "face" to others (Buttery and Leung 1998) . To "give face" means to give praise to someone in an organization. To get someone to "lose face" is to denounce his status or reputation.
The concept of corporate reputation is relatively new to many Chinese organizations. Personal reputation, on the other hand, has been well acknowledged. Traditional Chinese culture places a great emphasis on its association with a set of core values: virtue, moral consciousness, integrity, trustworthiness, the sense of shame and the fear of "loss of face" (Fan 2000 ; Batonda and Perry 2003). As Yang (1989) indicated, it is very important for Chinese people to have harmony maintenance, impression management, face protection, social acceptance and avoidance of punishment, embarrassment, confl ict, rejection, ridicule and retaliation in a social situation. It represents a tendency for the Chinese to act in accordance with external expecta- tions or social norms. The need to maintain "face" in public also serves as a negative force for complaint behavior because not getting a satisfactory result from the complaint means losing "face" in front of people, even if these people are not signifi cant to them (Lowe and Corkindale 1998; Yang 1989 ).
The factor "You avoid any confl ict with your manager" was ranked second, with a D_RII of 31.4. That could refl ect the cultural difference of collectivist belief in China and individualist in the West. Chinese collectivism, harmony, out-directed and relationship culture may have implications for Chinese ways of experiencing and resolving confl icts. Chinese employees are The factor "The whole project group agrees that achievement of the objective of a project is their common target" was graded third, with a D_RII of 23.0. That demonstrates the major cultural difference between the Chinese and Westerners. In collectivist China, employees' personal goals are subordinate to the goals of the organization (Lin 2004 ). As people's selfidentity derives and is enhanced from group membership, the concern for the consequences of their actions for the company arguably leads to greater emotional dependence on the company. In the individualist Western world, emphasis is placed on individual freedom and preferences, and individual self-identity derives and is enhanced from self-suffi ciency and self-pursuit of goals (Chen and Partington 2004; Jaw et al. 2007 ).
The factor "You do not mind the methods used for your performance evaluation" was ranked fourth, with a D_RII of 17.8. As Zhou et al. (2005) indicated, American companies and European companies prefer all-perspective performance evaluation. American companies like to evaluate someone's performance by a group of staff members and one's superior to avoid impartial evaluation results. The superior will observe the employee's behavior in daily work while other staff members could evaluate the performance based on facts instead of comments. Such way of mutual evaluation will reduce the infl uence of personal bias. In European companies, an employee will be evaluated by colleagues, in, however, an anonymous manner, which can also reduce the infl uence of Mianzi.
The factor "You try hard to improve relationship among colleagues" was graded fi fth, with a D_RII of 17.4. In Chinese, "Guanxi" denotes "connections" or "a relationship", which is a concept not easily understood by Westerners. It stands for a network of relationships among various parties that work together and support one another. In the old days when Westerners started doing business with the Chinese, it was described as "a special relationship between a person who needs something and a person who has the ability to give something". "Guanxi" represents in fact a system that is essential to the survival and prosperity of groups of people within the Chinese community who cannot enjoy any benefi ts from the politics. "Guanxi" has an impact on almost every individual and every aspect of the Chinese society. It is important to understand that "Guanxi" is not one-off but rather a life-long relationship. Good "Guanxi" establishes close and friendly relationships on the basis of emotional ties, trust and long-term mutual benefi ts.
The factors "You spend a lot of time on communication" and "You prefer to cooperate with people with similar cultural background" were graded sixth and eighth respectively, with D_RII of 14.4 and 10.1. Communication is critical to effective R&D (Mendez 2003) . In cross-cultural management, certain forms of communication are acceptable in one country while these may be considered taboo in another. Managers should also be sensitive to the non-verbal signals, as they may carry a signifi cant meaning, which, when perceived wrongly, may create a harmful effect. For example, Westerners may not be comfortable with silence and reticence; taking time for refl ection is often seen as evidence of ineffectiveness. While direct physical contacts (for example, a peck on the cheek) may be practiced by North Americans, which, however, are not acceptable in most Asian countries. The Chinese avoid using language which may cause offence. A study by Ngowi (1997) found that innovation was inhabited in project team from different cultural background compared to projects in which the teams had a similar cultural background.
The factor "You like to do works with a clear defi nition of scope" was ranked the seventh, with a D_RII of 12.7. In fact, uncertainty avoidance is one of the Chinese cultural dimensions. The Chinese opt to build strong personal relationships with business partners to avoid uncertainty or risk (Batonda and Perry 2003; Richards and Yang 2007) . However, the R&D activity is characterized by rapidly changing technological conditions and low-defi ned job descriptions. Furthermore, strong centralization together with formalized defi nition of scopes often leads to infl exibility which is opposed to the best conditions for the R&D process (Mendez 2003 ).
The factors "Projects supported by the government have more chance to be successful" and "The government's attitude is important for the smooth start-up of a project" were ranked ninth and tenth. In China, the government plays an important role in approving projects, allocating resources, and arranging fi nance (Luo 2001) . For multinational corporations, the skills of managing corporate-government relations and communications are essential (Fan 2007 ).
Infl uence of cultural difference on team performance
In our study, the life cycle of team development for R&D project was decomposed into six stages, including collection, entrenchment, resolution/accommodation, synergy, decline, and break-up (Eskerod and Blichfeldt 2005; Maylor 2003) . Of all the respondents, 61% claimed that the infl uence of cultural difference could permeate into the team development life cycle in R&D projects. With respect to the infl uence on each stage of the life cycle, the respondents indicated a marked difference in their evaluation (Fig. 1 ).
As shown in Fig. 1 , the relative infl uence of cultural difference along the life cycle stages of team development shows a U-shaped curve. At the start-up of team development, the infl uence of cultural difference is signifi cant in the collection (31%) and entrenchment (30%) stages. That could be refl ected from the three main factors aforementioned, including "You try hard to improve relationship among colleagues", "You spend a lot of time on communication", and "You prefer to cooperate with people with similar cultural background". Culture in terms of language differences, demeanor, values and norms slows down interactions among people. This is particularly problematic during the early stages of a team development life cycle when differences create misunderstandings which is timeconsuming to resolve. Sometimes cultural differences create uncertainty in the team development agenda since people are not sure whether they should make themselves clearer or if they could fully understand others (Chevrier 2003) . This can result in unintended consequences such as dislike and distrust among members that hinders the formation of a common understanding of the problem (Schweiger et al. 2003) .
As R&D works are increasingly affected by constraints such as costs, quality and deadlines, it is important to highlight team performance within a cross-cultural project group under these constraints. The respondents were requested to assess team performance at each stage of team development life cycle, and the results are shown in Fig. 2 . Fig. 2 shows an inverted U-shaped curve of team performance along the life cycle stages of team development. In fact, cultural difference undoubtedly affects team performance (Chevrier 2003) . In our survey, it is found that there exists obvious cultural difference due to the eight factors with D_RII larger than 10, including "You could accept your manager criticizing your mistake in public", "You avoid any confl ict with your manager", "The whole project group agrees that achievement of the objective of a project is their common target", "You do not mind the methods used for your performance evaluation", "You try hard to improve relationship among colleagues", "You spend a lot of time on communication", "You like to do works with a clear defi nition of scope" and "You prefer to cooperate with people with similar cultural background". Hence, the factor "You prefer to cooperate with people with similar cultural background" refl ects the team members' choice. With the advancement of a R&D project, team members will gradually become acquainted with the project goals and mission, and the cultural difference will start to decrease, thus enabling them to make the right choices and decisions during the project (Eskerod and Blichfeldt 2005) . Team performance has been obviously improved in the stages of resolution/accommodation and synergy. That is refl ected from the three factors with little difference, e.g. "Execution of projects must follow the original plan strictly", "All your team members try their best to run Previous studies also support the performance pattern along the life cycle. Watson et al. (1993) conducted a survey to measure the interaction process and performance of culturally homogeneous and culturally diverse groups. He found that homogeneous groups initially scored higher on both process and performance effectiveness. Over time, both types of groups showed improvement on process and performance, and the between-group differences converged (Watson et al. 1993) . Hence, it is important to encourage and provide time for team members to discuss how the R&D process is going and to decide on a plan of action for increasing their problem-solving ability in managing culturally diverse groups.
Conclusions
The challenge of international project management is sustainably delivering projects within a context of diversity of cultures and therefore, cross-cultural management is crucial to project management success. Cultural difference is the major factor affecting success or failure of projects. In recent years, some large multinational companies have begun transferring their R&D centers to China. Cross-cultural management for R&D projects is not an easy task, as there are signifi cant barriers to developing an effective relationship between employees with cultural diversity. Hence, there is a pressing need to understand the cultural diversity and exercise proper measures to manage it. Foreign project managers dealing with projects in China should be adept in cross-cultural management. Using a structured questionnaire survey, this paper explores the difference between Chinese and Western cultures in running international R&D projects. It is found that there is a significant difference between Chinese and Western cultures. The top fi ve factors transformed from self-refl ection statements explored through this research include:
• You could accept your manager criticizing your mistake in public; • You avoid any confl ict with your manager; • The whole project group agrees that achievement of the objective of a project is their common target; • You do not mind the methods used for your performance evaluation; and • You try hard to improve relationship among colleagues.
When these cultural divergences are defi ned, co-workers from different cultural background can be more appreciative to one another. Management can then harness these differences to achieve synergy and performance improvement in project management.
Finally, the following suggestions / recommendations are intended to assist R&D managers to recognize and manage cultural differences in cross-cultural project management:
• To succeed internationally for project management, cultural sensitivity, meaning a sense of empathy, fl exibility and creativity informed by cultural knowledge should be required. On the one hand, it should invest heavily in providing cultural sensitivity training to address issues such as etiquette, protocol, communication styles and negotiation approaches. On the other hand, cross-cultural training should be provided for staff, such as language training, case studies, cross-cultural learning, and the capability of adaptation to local social and cultural environment.
• Cultural collaborative mechanism should be established through effective cross-cultural communication. At fi rst, third cultural values should be created by identifying cultural similarities and differences, and by respecting diverse cultures as well as values. Then, cross-cultural difference should be integrated with the common rules of conduct and team values and learning from each other.
• As cross-cultural project team at different stages of the life cycle presents various cultural features, different strategies should be adopted in the process of cross-cultural management according to the different characteristic of life-cycle of R&D projects.
• As co-workers of R&D projects come from different countries with different faiths, cultures, world views and experiences, which results in cultural confl ict in cross-cultural management, it is necessary for project team to set up a project management system characterized by a common management culture to overcome the cultural differences due to the different understanding of culture, and to establish crosscultural communication channels.
